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 neighbourhood of this summit, it is not impossible that a passage might
 be found over the glacier's firn district to the highest summit, which
 lies to the south of it. But in making such an ascent, one must take
 into consideration enormous distances which cannot be travelled in one

 day, in addition to the height to which one must climb, the snow, and
 the unfavourable character of the ground in general.

 Under all circumstances, in order to make a successful ascent, one
 must start from the Sarik-kol valley in the west, where one already
 finds himself at a height of from 12,000 to 13,000 feet, and in which
 direction the slopes are least steep. From the east, south, and north
 the mountain is inaccessible.

 If an experienced mountaineer like Conway, with a suitable com-
 panion and a hardy and experienced Swiss guide, were to make the
 attempt, he would surely reach a very considerable height, nay, perhaps
 even the northern summit. But even a Swiss guide, no matter how
 experienced, will here find himself in strange surroundings, for Mustagh-
 ata's summit rises 9000 feet above the highest mountain of Europe.

 MODERN GEOGRAPHY, GERMAN AND ENGLISH.*

 By H. J. MACKINDER, M.A.

 THIS is a memorable year for English students of geography. We have entertained
 in London for the first time a great gathering of our foreign colleagues, and have
 presented to the British public the unfamiliar spectacle of a geographical meeting,
 in which scholars and professors were as prominent as explorers. As a nation we
 may justly claim that for several generations we have been foremost in the work
 of the pioneer; nor need we view with dissatisfaction our contributions to precise
 survey, to hydrography, to climatology, and to biogeography. It is rather on the
 synthetic and philosophical, and therefore on the educational, side of our subject
 that we fall so markedly below the foreign and especially the German standard,
 and it is for this reason that we may regard the Sixth International Congress as a
 noteworthy object-lesson for English geographers and teachers. The time seems,
 moreover, to have been ripe for some such stimulating influence. To indicate a
 few signs only of rising courage among our geographers, and of sympathy on the
 part of the public, I would draw your attention to the institution of afternoon
 meetings in Savile Row for the discussion of technical questions, to the success of
 the new Geographical Journal, notwithstanding its geographical as opposed to
 merely " adventuring " flavour, to the recent formation of a geographical association
 of Public Schoolmasters, and to the demand for addresses on the teaching of geo-
 graphy on the part of the local branches of the Teachers' Guild. Facts are
 reminding us once more that the lapse of a certain time is essential to the rooting
 of a new idea, and we may thank the geographical veterans of 1869 for sowing seed
 the fruit of which we are now harvesting. That I am not alone in my interpretation
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 of present tendencies is clear from the emphatic opinion of the President of the
 Royal Geographical Society expressed in his last annual address, that " the time
 is approaching for a reconsideration of the educational policy of the Society."
 It would almost seem that we are nearing a development of geographical education
 not unlike that which nine years ago followed on the publication of Mr. Keltie's
 valuable report. At that time two of my predecessors in this chair, Sir Frederick
 Goldsmid and Sir Charles Warren, thought it not unfit to make education the chief
 theme of their addresses, and encouraged by their example I venture, under present
 circumstances, to call your attention once more to that subject. Since 1886 and
 1887, however, much has happened, and we no longer need to discuss the more
 elementary teaching of geography. I propose, therefore, to treat of comparative
 and philosophical geography in relation especially to secondary and university
 education, and it seems to me that an historical rather than an a priori discussion
 gives best promise of result.

 The middle of the eighteenth century marks an important epoch in the history
 of geography. In ancient times Ptolemy and Strabo grasped the system and
 possibilities of our science, but they failed to build high from lack of a broad
 foundation of precisely recorded facts. Subsequently, geography had its Dark
 Ages and its Renascence in harmony with the general trend of human affairs. By
 the end of the sixteenth century Mercator and Ortelius had somewhat more than
 recovered the Greek position, but still, for another century and a half, geographers
 wrestled with essentially the same problems as had presented themselves to the
 ancients. The observers ascertained latitudes and longitudes with ever-increasing
 precision, the cartographers projected the observed positions on their maps with
 growing happiness of compromise, and the scholars sought, with the prodigious
 industry characteristic of the age, to identify the sites mentioned by the ancient
 authorities. Three names-Harrison, D'Anville, and Varenius-in the several
 fields of observation, cartography, and scholarship, may be taken as completing
 this stage of development, although, as is always the case, the new and the old
 overlapped. In 1761 the chronometer was added by Harrison to the magnetic
 compass, the log-line, the sextant, and the theodolite, and thus was completed the
 observer's equipment. In the same year D'Anville published his ' Atlas Moderne,'
 in which (besides a fidelity of outline greater than that of his predecessors Delisle
 and Homann) he brought to bear a mechanical finish and a criticism of data that
 were new to cartography. Only a few years earlier, in 1755, there appeared in
 Paris a French translation of the ' Geographia Generalis' of Varenius, first published
 at Amsterdam in 1650, edited for Cambridge in 1681 by Sir Isaac Newton, and
 reprinted again and again for three generations as the masterpiece of the
 " scholarly" geographers. Thus, when George III. was still young, the horizontal
 outlines of the map of the world had taken their now familiar form, and school
 geography consisted of "the use of the globes" with some small attention to
 classical topography.

 What made the eighteenth century a transition age of such importance to
 geography was the realization of new problems, which both Antiquity and the
 Renascence had either neglected or utterly failed to solve. These problems allow
 of most general expression by the use of three convenient terms, two of them
 lately imported from Germany-lithosphere, hydrosphere, and atmosphere-the
 first implying the rock globe, whose surface is both land and sea-bed, the other
 two denoting the external envelopes. The geographer is concerned with the
 atmosphere, the hydrosphere, and the surface of the lithosphere. His first business
 is to define the form, or relief, of the surface of the solid sphere, and the movements,
 or circulation, within the two fluid spheres. The land-relief conditions the circulation,
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 and this in turn gradually changes the land-relief. The circulation modifies
 climates, and these, together with the relief, constitute the environments of plants,
 animals, and men. Shorn of complexities, this is the main line of the geographical
 argument. In the language of Richthofen, the earth's surface and man are the
 terminal links. It is clear that all depends on the accuracy of the first premises-
 the form of the lithosphere, and the movements within the hydrosphere and atmo-
 sphere. Before last century geographers ascertained the horizontal elements in
 form, but neglected the vertical. In the matter of outline, the maps of D'Anville
 are an immense improvement on those of Ortelius, but they exhibit essentially the
 same almost child-like methods for the depiction of relief which had been employed
 by Buckinck in the 1478 edition of Ptolemy. Until this was remedied the
 whole superstructure of comparative and philosophical geography lacked any
 real basis.

 Like the letters of the alphabet, conventional hill-shading was evolved from
 pictures rather than invented. The great atlas of Germany, published at Nurem-
 berg in 1753 by the successors of Homann, consisting as it does of maps engraved
 in various years extending from 1718 to 1753, shows admirably almost every stage
 in the evolution. Other striking evidence may be seen in the chart of New Zealand
 drawn from Captain Cook's surveys, and reproduced by Admiral Wharton in his
 edition of Cook's Journal. Side by side on the same chart, we have the " ant-
 hills " of Buckinck and Ortelius, and the " caterpillars " of modern maps; but the
 latter, like degenerate animals with rudiLnentary organs, still retain clear marks
 of their origin. The " ant-hills," elsewhere sown evenly over the land-surface, are
 in certain parts drawn into chains and foreshortened, or in modern railway parlance
 "telescoped." One step more-the confusion of the line of slope-shading with those
 of hill-outline-and the pictures would be conventionalized, all signs of origin would
 be lost, and students who had never seen a great mountain-range would be led to
 think of it as a wall-like ridge. Even " ant-hills " are preferable to the " cater-
 pillar " in its crudest form.

 An indication of the importance attached to the new problem of relief is to be
 seen in the fact that, before the method of hill-shading or hatching had been per-
 fected, the method of horizontal contouring had already been invented. In 1737
 Philip Buache, a French geographer of remarkably original mind, produced a con-
 toured chart of the English Channel. Contour lines represent what would be coast
 lines were the sea to rise or fall to the level indicated, and it was natural that this
 device should first be applied to the mapping of the sea-bed rather than the land.
 In 1791 Dupain Triel drew a contoured map of France. But already in 1783, as
 Mr. Ravenstein pointed out in his address at the Cardiff meeting, Lehmann had
 combined the two systems, and, by superimposing hachures upon contours, and
 making the depth of shading proportional to the closeness of the contours, had pro-
 duced a map which, while yielding to the popular requirements, rested on a scientific
 basis. Contoured maps, in which names are few or absent, can now, however, be
 made to rival in pictorial suggestiveness those which are shaded, and such maps
 are the more valuable in that they are not only structurally correct, but that they
 can be read also with accuracy and ease. Some of the sheets of the American
 Geographical Survey may be cited as excellent examples of graphic effect produced
 by contours only.

 Ptolemy's knowledge of the theory and methods of cartography far outran the
 positive materials at his command for the mapping of the known world. In the
 same way the methods of depicting relief, though so recently developed, already at
 the end of last century more than sufficed for the presentment of the recorded dama.
 As was seen in the case of Ptolemy, there are peculiar dangers in the possession of
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 an engine more powerful than is needed for the work in hand. In 1783 France
 was the only country in the world with a completed map based on systematic and
 detailed surveys. A relief-map like that of Dupain Triel was possible only in such
 a country. But in 1756 Philip Buache had already launched a general theory of
 relief resting on the conception of river basins, and had enriched geography with
 the terms " water-parting " and " plateau." In the absence of popular knowledge,
 what more natural than that cartographers should make illegitimate use of the
 theory of Buache, and should assume that in the coherent system of water-partings
 they had the orographical skeleton of the world ? Having drawn the courses of
 the rivers, they had only to run caterpillar-shading along the water-partings to
 produce a map, in parts accidentally true, which represented the land as uniformly
 composed of a series of flat pans. Such a method of map-drawing was advocated
 by Friedrich Schultz, in a paper published at Wiemar as late as 1803, and is not
 rare in popular maps of much later date.

 It is to Alexander von Humboldt that we owe the method still in use for giving
 a general, yet real, idea of the relief of a little-known country. Following, as he
 himself tells us, the precedent of the canal engineers, he constructed vertical sec-
 tions along his routes through Spain and Mexico. It is worth noting in this
 connection that our knowledge of the relief of the sea-bed is mainly due to the
 requirements of another set of engineers-those engaged in laying telegraphic
 cables. Humboldt's sections were rendered possible by the daily use of the baro-
 meter and chronometer, and by Ramond's improvement of the formula for the
 reduction of barometric data. Before Humboldt, the barometer had been used
 for the determination of isolated heights, but not for the traversing of a whole
 country.

 Turning now to the other basis of scientific geography-a knowledge of the
 fluid circulation in the outer envelopes of the earth-we may regard the corner-
 stone of climatology as laid by George Hadley in 1735, in his well-known paper
 before the Royal Society, " Concerning the Cause of the General Trade Winds."
 All that was done before his time was mere digging for the foundations; yet with
 rare thoroughness he enunciated, at one effort, the final theory, detecting the cause
 both of the movement equatorwards and of the westward swerving. We can point
 to no such crucial utterance in the sister field of oceanography, though it is said
 that, about the time of the American Revolution, Benjamin Franklin suggested
 that wind-pressure was the cause of the surface-currents of the sea. His idea was
 contained in a memoir on the Gulf Stream, which was suppressed by him lest it
 should fall into the hands of the English, and be of use to their ships in crossing
 the Atlantic. Major Rennell also, who, by his map of India and his Herodotean
 identifications, presents a likeness to the best of the old school of geographers,
 showed his participation in the new by compiling an Atlantic current-chart. But
 Humboldt's invention of isotherms in 1817 first gave to climatology cartographic
 resources, and rendered easy and precise the correlation of climate with relief.
 The idea was soon applied in other departments of geography-to the expression of
 atmospheric pressure, of the temperature of the sea-surface, of density of population,
 and indeed to any similar masses of data, capable, so far as time is concerned, of
 reduction to averages, but varying locally. The last edition of Berghaus's
 Physical Atlas is, in this matter, a monument to the memory of Humboldt; yet it
 is strange that a method first suggested in the seventeenth century, by the mag-
 netic lines of the Englishman Halley, should have been left to fructify in the mind
 of a German of the nineteenth century.

 The facts of geography are obviously capable of two kinds of treatment. The
 chapter-headings may be such as " Rivers," "Mountains," " Cities," or such as
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 " Ireland," " Italy," " Australia." In other words, we may consider the phenomena
 of a given type in all parts of the globe, or we may discuss in a given part of the
 globe the phenomena of all types. In the former case, our book should as a whole
 observe the order of what has been called the geographical argument; in the latter
 case each chapter, the discussion of each country, should exhibit that order com-
 plete. For historical reasons, which will be referred to later, we English have
 fallen into a bad habit of describing the former treatment as " physical geography,"
 and the latter as " geography." The Germans are more reasonable when they con-
 trast Allgemeine Erdkunde with Ldnderkunde, but Chorography, our nearest English
 equivalent to Ldnderkunde, is a clumsy expression. An alternative would be to
 speak of "special geography," thereby implying a correlative to "general geo-
 graphy," which is a precise rendering of Allgemeine Erdkunde. By whatever name
 we call it, however, it is clear that the treatment by regions is a more thorough test
 of the logic of the geographical argument than is the treatment by types of phe-
 nomena. Hence Humboldt's Essai politique sur la Nouvelle-Espagne, published in
 1809, must take high rank among the efforts of the new geography as the first
 complete description of a land with the aid of the modern methods. Here, for the
 first time, we have an exhaustive attempt to relate casually relief, climate, vegeta-
 tion, fauna, and the various human activities.

 The services of Humboldt to our science were so great that he almost merits
 the title of a new founder, and yet, of late, it has been the custom to decry him.
 It is probable that his memory has suffered a little from the less original work of
 his old age, for the Humboldt who devised cross-sections and isotherms, and wrote
 the Essai politique, was divided by the distance of a whole generation from him
 who was responsible for the Asien and the Kosmos.

 We come now to the central event in the history of modern geography. It
 was in the year 1820 that Karl Ritter was called to Berlin to act in the double
 capacity of Professor in the Military School and Professor Extraordinary in the
 University. Born in 1779, ten years after Humboldt, Ritter's early training
 and circumstances were such as admirably to fit him for the great position
 he was to occupy during the last thirty-nine years of his life. His schooling
 was at Schnepfenthal, under Salzmann, a well-known educational experimenter of
 the following of Rousseau. Later in life Ritter learnt to know and to love the
 classics, but Salzmann's hostility to them as an educational implement secured for
 his pupil freedom from the current intellectual moulding. The peculiar opportuni-
 ties of his subsequent position as tutor in the Hollweg family almost amounted to
 an endowment for research, and it was then that he accumulated that vast miscel-

 laneous knowledge so valuable to the intellectual pioneer. It is not unimportant in
 connection with Ritter's later theories to observe that, at this time, Cuvier and Franz
 Bopp were applying the comparative method to anatomy and philology. Nor did
 he fail to cultivate that half artistic perception of land-forms, the early exercise
 of which seems to be to the geographer what youthful training in pronunciation is
 to the linguist. While travelling with the young Hollwegs, he caused astonish-
 ment in Switzerland by the accuracy of his delineation of a mountain range. Add
 that fortune brought Humboldt and Pestalozzi across his path, and we understand
 the influences which shaped Karl Ritter into the greatest modern professor of
 geography.

 Ritter produced both books and men. He had the personal charm of the born
 teacher, and the Prussian officers of 1866 and 1870 were as truly his intellectual
 offspring as was the Erdkunde, of which Schlegel said that it was the Bible of
 Geography. Nor did his classes fail to bring forth professed geographers, such as
 Guthe, and historians with the geographical eye, such as Curtius. But Ritter did
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 not stand alone. He was one of a group of four men, who together made the
 geography of the nineteenth century as distinctively a German science as that of
 the eighteenth century had been French. One is almost tempted to draw a com-
 parison, man for man, between Humboldt, Ritter, Berghaus, and Perthes, and that
 great group of later Germans-Bismarck, Moltke, von Roon, and William I. The
 coincidence is not quite so fortuitous as might at first sight appear; for Berghaus,
 the cartographer, and Perthes, the capitalist employer of cartographers, were as
 necessary to the earlier combination as, to the later, were von Roon, the organizer,
 and William, the kingly employer of statesmen and generals.

 In 1827 Humboldt, who, on his mother's side, was French by descent, left.
 Paris, which had been his home for nearly twenty years, to join the Prussian Court
 at Berlin. In the winter of 1827-28 he gave a course of brilliant lectures before
 the University, in which was contained the nucleus of the subsequent Kosmos.
 In 1829, at the invitation of the Russian Government, he spent twenty-five weeks
 on a rapid journey to the mines of the Ural and Altai, and received the impressions
 which led to the Asien. Thence onward Humboldt and Ritter lived at Berlin,
 mutually appreciative, and complementing each other in mental characteristics.
 They died in the same year, 1859, just before those great political events which
 changed the whole aspect of German life.

 The influence of the new school was early felt beyond Germany. Petermann,
 the pupil of Berghaus, came to our islands to help Keith Johnstone with the
 English edition of Berghaus's great Physical Atlas, whilst Arnold Guyot, the Swiss
 discip!e of Ritter, after teaching for a time at Neuchatel, crossed the Atlantic to
 lecture at Harvard, and afterwards to accept a chair at Princeton.

 No sooner, however, were the two great masters at Berlin dead, than German
 geography passed into a new phase, a phase of which the typical representative was
 Oscar Peschel, the critic of both Humboldt and Ritter. The facts of Peschel's life
 are soon told. He began as a journalist, he became a geographical writer, and
 died a professor of geography. From 1849 to 1854 he was assistant editor of the
 Augsburg Allgemeine Zeitung. Then until 1870 he was sole editor of the weekly
 Ausland. From 1871 until his death in 1875 he occupied a chair in Leipzig.
 University. The titles of his books may serve as an index to his mind. The
 'Age of the Discoveries' appeared in 1858, and the 'History of Geography' in
 1865. He then turned his attention to physical questions, and produced in 1870
 his striking 'New Problems for Comparative Geography.' Finally, in 1874, came
 the Volkerlcunde, a title not easily translatable into English. After his death
 his pupils, acting apparently under the inspiration of Professor Kirchhoff of Halle,
 collected his essays and lectures, which were published in a series of volumes
 edited with varying degrees of merit.

 Peschel's criticism of Humboldt was of the rarest kind. He appreciated the
 good, detected the errors, and, above all, suggested the remedies. Humboldt's
 later works, the Asien and the Kosmos, both exhibit striking excellencies, and
 for a time enjoyed great vogue, yet both, like Newton's Optics, helped to delay the.
 advance of science. How this happened will be manifest if we reflect that general
 or physical geography is the basis, not only of special geography, but also of
 geology; and that just when Humboldt was vitiating his description of Asia with
 Elie de Beaumont's speculations on the origin of mountains, and was conveying
 the impression that general geography was equivalent to the entirety of natural
 science, Lyell was shaping physical geography to the ends of the geologist, and
 making it a key to unlock the past. The result, so far as geography is concerned,
 may be seen at the present day in the time-table of many an English girl's school.
 Separate hours are set apart for "physical geography" and for " geography." The
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 one is studied with a text-book written from the geological standpoint, the other
 in a manual of mere names, lit up occasionally with a few ideas drawn from Ritter
 or Strabo. Thus it was that geography was divorced from physical geography
 to bs unequally yoked with history. Peschel restored physical geography to the
 geographer, and made it the implement of analysis in the field of Linderkunde.

 But while the geographers had gone astray in the wake of Humboldt, the
 geologists neglected that great chapter of their subject which they hold to-day
 in common with the geographers. Stratigraphy, palmontology, and mineralogy
 claimed their first attention, and it was only after a time that Ramsay and Geikie
 among the English geologists, and Dana among the Americans, began to study
 what we now call geomorphology-the causal description of the earth's present
 relief. It was Peschel who asserted the claim of geography to include geomorpho-
 logy, and so rendered possible a genetic, as opposed to a merely conventional classi-
 fication of the features of relief. Though common to both studies, it plays a
 different part in each. The geologist looks at the present that he may interpret
 the past; the geographer looks at the past that he may interpret the present. The
 geographer's argument begins, as we have said, with the surface of the earth, but
 of his almost artistic perception of land-forms he must add a causal analysis; pre-
 cisely as the artist learns anatomy the better to grasp the human outlines.

 Peschel's criticism of Ritter is less happy than that which he gave to Hum-
 boldt. He complains of Ritter's use of the expression " comparative geography,"
 and substitutes another of his own. As a matter of fact, all geography which is
 not merely descriptive must be comparative, and the various uses of the term made
 by different writers are but particular cases of one of the most general ideas in
 scientific method. Varenius called all geography comparative that was not mathe-
 matical or astronomical. Ritter compared peoples with the lands they inhabited,
 in order to establish the influence of environment. Peschel compared one physical
 feature with another, with the object of discovering their origin. Markham uses
 comparative geography to imply a c)mparisen of historical records, with a view
 to showing the changing aspects of the same locality at different times. Peschel's
 difference with Ritter is, in this matter, a merely verbal quibble. Nor can we
 say much more with reference to his obvious dislike of Ritter's teleological views,
 which, though they colour every statement he makes, yet do not affect the essence;
 it is easy to re-state each proposition in the most modern evolutionary terms.
 Where, however, Peachel questions the adequacy of particular correlations of peoples
 and environments, it must be admitted that he usually strikes between the joints,
 and this is still more evident when he has to deal with Ritter's daring follower,
 Buckle. The truth of the matter is that Ritter and Buckle had taken for their

 field the highest and most difficult chapter in geography, and that they underrated
 the complexity of the problems with which they had to deal. We are all familiar
 with the saying that it required the Greeks in Greece to develop the Athenian
 civilization, and that neither the Greeks elsewhere, nor any other race in Greece,
 would have been equal to the achievement. It would be easy for a Peschel to
 demonstrate the falsity of an assertion that the Greeks owed all to Greece, but,
 on the other hand, the Ritters and Buckles were in error in attempting so simple
 an explanation. What seems to have been constantly omitted from these specu-
 lations is the fact that communities can move from one environment to another;
 that even a given environment alters from generation to generation; and that an
 existing community is often the product of two or more communities in past
 generations, each of them subject to a different environment. Now, the influences
 affecting a community at a given time may be resolved into dynamic and genetic.
 Among the dynamic influences, geographical environment is admittedly important.
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 But the genetic influences are the momentum from the past, and the genetic in-
 fluences acting on this generation may be resolved into the dynamic and genetic of
 the last. If this process be repeated through many generations, it is clear that the
 sum total of geographical influence is always accumulating. The Normans, for
 instance, were exposed to successive environments in Norway and in Normandy,
 and much that was out of place in Normandy was due to the earlier action of
 Norway. The American, again, has characteristics and institutions which could
 hardly have been cradled in the Mississippi plain, but are explainable by a reference
 to the peninsulas and islands of Europe. A very striking instance of the errors
 involved both in Ritter's methods and Peschel's criticism is to be found in the case
 of China. Peschel assumes that the Chinese civilization grew up in China, and
 asserts that a land of so massive outline was not fitted to stimulate such a growth.
 But the most modern research tends to show that the Chinese were not thus
 isolated in early times, and that Chinese civilization was of Western, not home
 origin. Ritter erred in thinkinr the action simple and uniform, Peschel in under-
 estimating its cumulative influence.

 Since the war of 1870, geographical chairs have been multiplied throughout
 Europe, and especially in Germany, and at the present time German-speaking
 geographers form a little public of themselves. Some of the professors, as von
 Richthofen of Berlin, and Penck of Vienna, have worked mainly at geomorphology;
 others, such as Kriimmel of Kiel, at oceanography; others, again, such as Ratzcl
 of Leipzig, at anthropogeography; while Wagner of Gottingen has been conspicuous
 in cartography, and Kirchhoff of Halle, and Lehmann of Miinster, in questions of
 method. Davis of Harvard, and Woeikof of St. Petersburg, may count as foreign
 adherents of the German school. There can be no doubt that it is especially in
 geomorphology that the advance has been most rapid, and here we may trace
 Peschel's impulse still unexhausted. In 1887 Gerland of Strasburg went so far as
 wholly to exclude the human element from geography, and to make it a purely
 physical science. He probably represents the extreme swing of the pendulum.
 There is evidence now of a reaction towards Ritter, and, as Wagner has pointed
 out, we owe to Gerland himself the admirable series of maps in the new edition of

 Berghaus's Atlas, which deals with man, and brings out with startling clearness
 the interdependence of relief, climate, and population.

 Let us now sum up the problems and methods of modern geography as they
 have resulted from the last five generations of work and criticism. Merely verbal
 definitions may be left to the dialectician, but there are two different modes of
 giving practical definition to a department of knowledge. It may be considered
 either as a discipline, or as a field of research. As a discipline, a subject requires
 rough definition for the purposes of organization. It should exhibit a central idea
 or a consistent chain of argument. On the other hand, no theoretical considerations
 can hold the investigator within set bounds, though he is none the less practically
 limited by the nature of the arts of investigation to which he has served his
 apprenticeship. The chemist should manipulate the blowpipe, the physicist should
 be an expert mathematician, the historian should be skilful as a palaographer,
 and familiar with mediaval Latin. That subject is most legitimate which admits
 of either definition, which exhibits both a consistent argument and also cha-
 racteristic arts. The researcher will then be the writer of the text-book, and while
 research is fertilized by suggestions born of teaching, teaching will be illuminated
 by the certainty within uncertainty which comes of first hand touch with facts.
 Geography satisfies both requirements; it has arts and an argument.

 There are three correlated arts (all concerned chiefly with maps) which may be
 said to characterize geography - observation, cartography, and teaching. The
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 observer obtains the material for the maps, which are constructed by the carto-
 grapher and interpreted by the teacher. It is almost needless to say that the map
 is here thought of as a subtle instrument of expression applicable to many orders
 of facts, and not the mere depository of names which still does duty in some of the
 most costly English atlases. Speaking generally, and apart from exceptions, we
 have had in England good observers, poor cartographers, and teachers perhaps a
 shade worse than cartographers. As a result, no small part of the raw material of
 geography is English, while the expression and interpretation are German.

 The geographical argument has already been sketched. The first chapter deals
 with geomorphology-the half-artistic, half-genetic consideration of the form of the
 lithosphere. The second chapter might be entitled geophysiology; it postulates a
 knowledge of geomorphology, and may be divided into two sections-oceanography
 and climatology. At the head of the third and last chapter, is the word " biogeo-
 graphy," the geography of organic communities and their environments. It has
 three sections-phytogeography, or the geography of plants; zoogeography, or the
 geography of animals; and anthropogeography, or the geography of men. This
 chapter postulates all that has preceded, and within the chapter itself each later
 section presupposes whatever has gone before. To each later section and chapter
 there is an appendix, dealing with the reaction of the newly introduced element on
 the elements which have been considered earlier. Finally, there is a supplement
 to the whole volume, devoted to the history of geography, or the development of
 geographical concepts and nomenclature.

 The anthropogeographer is in some sense the most typical and complete of
 geographers. His special department requires a knowledge of all the other depart-
 ments. He must study geomorphology without becoming a geologist, geophysiology
 without becoming a physicist, biogeography without becoming a biologist. It has
 been recognized ever since the time of Strabo that geography culminates in the
 human element, but the difficulties in the way of precise thought in this branch of
 the subject are such that, while its claims have been constantly reasserted, the
 other branches have hitherto made greater progress. At all times each race ex-
 hibits a great variety of initiative, the product, in the main, of its past history. In
 each age certain elements of this initiative are selected for success, chiefly by
 geographical conditions. Sometimes human genius seems to set geographical
 limitations at defiance, and to introduce an incalculable element into every problem
 of anthropogeography. Yet, as we extend our survey over wider periods, the
 significance even of the most vigorous initiative is seen to diminish. Temporary
 effects contrary to nature may be within human possibilities, but in the long run
 nature reasserts her supremacy. Celt, Roman, and Teuton successively neglected
 the Alpine and Pyrenean frontiers, but modern history has vindicated their power.
 Probably, when it is fully recognized that the methods of anthropogeography are
 essentially the same as those of physical geography, advance will become more
 rapid. The facts of human geography, like those of all other geography, are the
 resultant for the moment of the conflict of two elements, the dynamic and the
 genetic. Geographical advantages of past times permitted a distribution and a
 movement of men which, by inertia, still tend to maintain themselves even in the
 face of new geographical disadvantages. Economic or commercial geography should
 probably be regarded as the basal division of the treatment. The streams of com-
 modities over the face of the earth, considered as an element in human environ-
 ments, present many analogies to the currents of the ocean or the winds of the air.
 Strategical opportunities, also, have a constant action on communities, in the shape
 of tempting or threatening possibilities. Political geography becomes reasonable
 when the facts are regarded as the resultant in large measure, of genetic or historical
 elements, and of such dynamic elements as the economic and strategic.
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 This being our conception of geography, it seems not without interest to sketch
 our ideal geographer. He is a man of trained imagination, more especially with
 the power of visualizing forms and movements in space of three dimensions-a
 power difficult of attainment, if we are to judge by the frequent use of telluria and
 models. He has an artistic appreciation of land forms, obtained, most probably, by
 pencil study in the field; he is able to depict such forms on the map, and to read
 them when depicted by others, as a musician can hear music when his eyes read
 a silent score; he can visualize the play and the conflict of the fluids over and
 around the solid forms; he can analyze an environment, the local resultant of
 world-wide systems; he can picture the movements of communities driven by their
 past history, stopped and diverted by the solid forms, conditioned in a thousand
 ways by the fluid circulations, acting and reacting on the communities around; he
 can even visualize the movement of ideas and of words as they are carried along
 the lines of least resistance. In his cartographic art he possesses an instrument of
 thought of no mean power. It may or may not be that we can think without
 words, but certain it is that maps can save the mind an infinitude of words. A
 map may convey at one glance a whole series of generalizations, and the comparison
 of two or more maps of the same region, showing severally rainfall, soil, relief,
 density of population, and other such data, will not only bring out causal relations,
 but also reveal errors of record; for maps may be both suggestive and critical.
 With his visualizing imagination and his facile hand, our ideal geographer is well
 equipped, whether he devote himself to a branch of geography or to other fields of
 energy. As a cartographer he would produce scholarly and graphic maps; as
 a teacher he would make maps speak; as an historian or biologist he would insist
 on the independent study of environment instead of accepting the mere obiter dicta
 of the introductory chapters of histories and text-books; and as a merchant, soldier,
 or politician he would exhibit trained grasp and initiative when dealing with
 practical space-problems on the earth's surface. There are many Englishmen who
 possess naturally these or compensating powers, but England would be richer if
 more of such men, and others besides, had a real geographical training.

 Let us consider for a moment the methods of organization by which the German
 results have been produced. There are two systems of examination important to
 geography-the philosophical doctorate of the universities, and the facultas docendi
 of the State. Candidates for the doctorate present three subjects, one major and
 two minor, selected according to the taste or requirements of the student. Young
 geographers usually present themselves in geography as major, and in history and
 geology as minor subjects. The State examination for the facultas docendi is of
 greater severity and of more general effect, in that every secondary teacher must
 hold the government qualification in the subjects he teaches. As long ago as the
 time of Mr. Keltie's report, a single professor, Wagner of Gottingen, had examined
 in geography 200 candidates for thefacultas docendi. It is a consequence of this
 system that at the last meeting of the Dettsche Geographentag there was an attend-
 ance of 500 members, mostly specialist teachers of geography; and, as a further
 consequence, there is a market for good maps in the German-speaking lands,
 whereas in England, reformers are constantly daunted by the fact that the public
 actually prefers the bad to the good. English specialists are almost invariably
 compelled to use German maps.

 In most German universities there is now a geographical institute, possessed
 of lecture-rooms and work-rooms, with appliances and collections; and the teach-
 ing combines lecture, seminar, cartographical exercise, written thesis, and field
 practice. At Vienna, for instance, there are two professors of geography in joint
 charge of an institute founded in 1885. The institute has a yearly subvention
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 from the State, and in 1891 had a library of 2400 volumes, the necessary globes
 and telluria, and an equipment of instruments for observation and cartography,
 besides 131 wall-maps, 27 relief models, 135 diagrams, 370 typical views (character-
 bilder), 1200 photographs, 148 bound atlases, and about 5000 separate maps.
 There were also a collection of rock-specimens, used more especially to convey
 the necessary geological ideas to the Historiker (who form a majority of the
 students), and a series of typical school-books and school-atlases for the benefit of
 teachers. Professor Penck remarks that the neighbourhood of Vienna is in itself
 an admirable laboratory for every department of geography. It should be carefully
 noted that the university institutes compete neither with geographical societies
 nor with public libraries, in that books and specimens of rare or unique character
 are excluded from the collections, which are solely for the use of the students of
 the institute.

 In England geography has no appreciable position in degree-examinations;
 there are no examinations at all for the post of secondary teacher, nor is there
 anywhere in the land anything really comparable to the German Geographical
 Institute. Since 1869 the Royal Geographical Society has made repeated efforts
 to alter the situation, and it would be an error not to recognize that we are on the
 upward gradient. The Society's policy has been embodied chiefly in four measures
 -the offer of medals to the great public schools; the appoititment of an inspector
 to report on foreign geographical teaching; the foundation of lecturerships in the
 universities, and the institution of a system of training for explorers. After
 sixteen years of trial the medals were discontinued on the ground that they affected
 only a few schools, and even in those schools only a few pupils. Out of a total
 of sixty-two medals awarded, no fewer than thirty fell to two schools; a note-
 worthy fact, as indicating at once the power and the rarity of skilled and enthusi-
 astic geographical teaching. The most significant result of Mr. Keltie's report,
 and of the exhibition of specimens collected by him and now deposited with the
 Teachers' Guild in Gower Street, has been a general improvement in school text-
 books and maps, as seen particularly in some of the better elementary schools and
 training colleges. The university lecturerships have been effective only at Oxford
 for a sufficient time to judge of results. Tliere, a considerable class of historical
 students attend lectures in geography twice a week, but are not likely to give the
 time necessary for more thorough study without the stimulus of examination.
 None the less, students who have heard lectures are gradually spreading geo-
 graphical ideas, and the mere existence of the lecturerships is a valuable admission
 that the study is one of university rank. The classes for explorers have been
 conspicuously successful, and are probably the best of their kind in the world.
 But here we are dealing with those arts of observation in which, as already
 remarked, Englishmen excel.

 With the example of Germany before us, with partial success to encourage
 us, with the interest aroused by the recent Geographical Congress to aid us, and
 with the reorganization of secondary teaching impending, is not this the ripe
 opportunity for another, and it may be final effort, to make geography effective in
 English education ? I do not deny that there may be several good roads to success,
 but I cannot help feeling that our most immediate need is a certain amount of
 centralization. This is so for two reasons. First, because we English geographers
 require, above all things, a tradition. We vary so widely in our views, and our
 examiners examine so differently, that teachers are at a loss whether to keep to
 the old methods or venture on the new. The old classical education still main-

 tains its supremacy, mainly because through strong tradition it is workable without
 artificial syllabus; it is an organism rather than a machine. German geography,
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 despite its modern growth, has a tradition, for Germans are all sons in geography
 of the ancestral group-Humboldt, Ritter, Berhaus, and Perthes. Secondly, we
 need a worthy object-lesson, which is attainable under existing circumstances only
 by the concentration of funds, and by the co-operation of several leaders. For no
 single lecturer, such as the universities at present maintain, can deal adequately
 with all aspects of geography. An historical or classical student listens to a dozen
 different teachers at Oxford or Cambridge. Berlin and Vienna have each of them
 two professors of geography, besides Docenten. Moreover, a German student may
 pass from university to university, and thus correct the limitations of his teachers.
 Yet nothing short of a considerable object-lesson in England will bring general
 conviction as to the value and possibilities of geography. Nor need we fear that
 when centralization has done its work, independent and local initiative will not
 vary the general tradition. Furthermore, the centralization should not be com-
 plete. The work in progress at the universities must not be abandoned. It will
 steadily gain importance in proportion as the central body does the work for which
 it is designed.

 Clearly, if the policy of centralization be agreed to, there is only one site for the
 central school. It must be in London, under the immediate inspiration of that
 Royal Geographical Society, whose past services to the cause would be a guarantee
 of support during the early efforts. But geographers must associate with them-
 selves experts in education, if they are to avoid certain rocks which have knocked
 many a hole into the geographical projects of the past, and if public bodies and
 private individuals are to be moved to financial generosity. The beginning might
 be on a relatively small scale, but must not be too small for completeness. Theory,
 both on the scientific and historical sides, must be represented, and each of the
 three geographical arts. As regards observation, nothing better could be asked
 than association with the admirable classes already existing. Cartography would
 be needed not only to supply the English map trade with an occasional Petermann,
 but especially that all serious students of the school might learn the ways of
 the geographical workshop. Teaching would naturally be associated with the various
 secondary and elementary training colleges. A certain number of university men
 might be tempted by the offer of a diploma to interpose a geographical year between
 the university and the master's desk; for head masters would probably be only
 too glad to give the teaching of geography into the hands of specialists, provided
 these were men of university culture, able to be of general service in school-work,
 and provided also there was adequate guarantee that they were experts. There
 would, in addition, be a system of evening classes for teachers and clerks, and thus,
 while the school would render obvious and direct service to six millions of people,
 the staff would gain strength from the sense of a generally diffused trust in them.
 The school would in no way duplicate the Geographical Society, while its staff
 would contribute an element of trained experts to the newly established afternoon
 meetings.

 I launch this scheme, not with any fixed idea on the subject, for I would willingly
 abandon it in favour of another shown to be better, but because I am convinced
 that now is a great opportunity, and that a definite plan, even if it should prove
 unworkable, is more likely to provoke discussion and to produce result than mere
 negative criticism, which has often been anticipated. As effects of any adequate
 scheme, I should hope that, in a few years' time, geographical examinations would
 consistently test not merely memory for small detail, but clearness of apprehension,
 breadth of view, and power of statement, whether in word or map; that teachers
 would have the knowledge needed for socratic rather than dogmatic teaching, and
 that students of geography would exercise the powers of analysis and composition,
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 and not merely observe and remember. Geography would then be a subject rather
 for the higher than the lower parts of schools, and with the aid of a shelf of the
 classics of travel, sixth-form boys would write geographical essays with rapid but
 accurate map illustration. Then, the universities would receive freshmen who,
 whether candidates for historical or scientific honours, could express themselves
 resourcefully in map and diagram, as well as in language and writing. I speak
 from experience when I say that not one undergraduate in thirty has the necessary
 equipment for accurate appreciation of space-relations in history, as well as time-
 relations. In an age of inevitable but unfortunate specialization the organizing
 of another correlating study should not be unwelcome.

 Once more, let us emphasize the fact that geography is not the science of all
 things. It has been the aim of this address to bring out the specific character of
 geography and of the geographer. Nor is it the only important subject in educa-
 tion. Its devotees frequently do it harm by excessive claims. Moreover, let us
 admit that as geography is now too often taught, and even as it is conceived of in
 some circles which pass for geographical, it merits no greater mercy than it receives
 at the hands of educationalists. Nor let it be denied that some facts that we

 would see taught as geographical are already dealt with in other, and, as we think,
 less advantageous connections. Lastly, let us beware of extolling the German
 example, which happens to be good in geography, to the degree of imputing in-
 feriority to the whole system of English education. Let us do full justice to the
 position of our opponents, let us humbly benefit by their criticism, and then claim
 soberly, but with persistence, that a worthy geography is no pariah among intellec-
 tual disciplines. Amid the changes of organization which are imminent, let us
 steadily maintain that the geographical is a distinct standpoint from which to
 view, to analyze, and to group the facts of existence, and as such entitled to rank
 with the theological or philosophical, the linguistic, the mathematical, the physical,
 and the historical standpoints. No intellectual elucation is complete which does
 not offer some real insight from each of these positions.

 THE MONTHLY RECORD.

 THE SOCIETY.

 The New Library Catalogue.-The library of the Society is in many
 respects the most complete geographical library in the world. The
 number of books, pamphlets, and periodicals contained in it has been
 steadily growing for the last sixty years, and, until the extension of
 library space a year ago, the size of the collection was a hindrance
 to its convenient use. The only catalogue available consisted of the
 volume published in 1865, with two printed supplements, issued in
 1871 and 1882, and a mass of manuscript slips arranged alphabetically,
 containing most of the accessions down to date. Many books and a large
 number of pamphlets were not catalogued at all, and the numerous
 series of periodicals were in a state of some confusion on account of want
 of space for proper arrangement. The practical inconvenience of this
 state of matters led the Council to decide that the catalogue should be
 reprinted as a single volume, incorporating all the supplements, and
 brought down to the close of 1893. At the same time, a work of much
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